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1
SIGNAL LINE POWER RECEIVING
CIRCUIT, SIGNAL LINE POWER SUPPLY
CIRCUIT AND SIGNAL LINE POWER
SUPPLY SYSTEM

BACKGROUND

1. Technical Field

The disclosure relates to power receiving circuits and
power supply circuits, and particularly to signal line power
receiving circuits and signal line power supply circuits.

2. Description of Related Art

In various electronic products, due to the need for isola-
tion between electronic signal interfaces and power supply
interfaces, electronic signal lines cannot provide power.
Thus, these electronic products need many interfaces includ-
ing the electronic signal interfaces and the power supply
interfaces. Accordingly, there is a need for an electronic
device that can have fewer interfaces.

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the present embodiments can be better
understood with reference to the following drawings. The
components in the drawings are not necessarily drawn to
scale, the emphasis instead being placed upon clearly illus-
trating the principles of the present embodiments. Moreover,
in the drawings, all the views are schematic, and like
reference numerals designate corresponding parts through-
out the several views.

FIG. 1 is a schematic diagram of a first embodiment of a
signal line power supply system according to the present
disclosure, the system including a signal line power receiv-
ing circuit and a signal line power supply circuit.

FIG. 2 is a schematic diagram of a second embodiment of
a signal line power supply system according to the present
disclosure, the system including a signal line power receiv-
ing circuit and a signal line power supply circuit.

FIG. 3 is a circuit diagram of a third embodiment of a
signal line power supply system according to the present
disclosure, the system including a signal line power receiv-
ing circuit and a signal line power supply circuit.

FIG. 4 is a circuit diagram of a fourth embodiment of a
signal line power supply system according to the present
disclosure, the system including a signal line power receiv-
ing circuit and a signal line power supply circuit.

DETAILED DESCRIPTION

The disclosure is illustrated by way of example and not by
way of limitation in the figures of the accompanying draw-
ings in which like references indicate similar elements. It
should be noted that references to “an” or “one” embodi-
ment in this disclosure are not necessarily to the same
embodiment, and such references can mean “at least one.”

FIG. 1 is a schematic diagram of a first embodiment of a
signal line power supply system 1 according to the present
disclosure. In one embodiment, the signal line power supply
system 1 comprises a signal line power receiving circuit 10
and a signal line power supply circuit 20. In one embodi-
ment, the signal line power receiving circuit 10 comprises a
first signal processing unit 101, a first power unit 102, a first
signal interface 103, a first isolation unit 104, and a first filter
unit 105. The first signal interface 103 is connected to the
first signal processing unit 101 and the first power unit 102.
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The first signal interface 103 transmits and receives data
signals and receives power signals all via a first signal line
S1.

The first signal processing unit 101 transmits and receives
the data signals via the first signal line S1.

The first isolation unit 104 is connected between the first
signal processing unit 101 and the first signal interface 103.
The first isolation unit 104 isolates the power signals in the
first signal line S1 from the first signal processing unit 101,
and then the first signal processing unit 101 can transmit and
receive the data signals via the first signal line S1.

The first filter unit 105 is connected between the first
power unit 102 and the first signal interface 103. The first
filter unit 105 filters the data signals in the first signal line S1
and supplies the power signals to the first power unit 102.

Please note that in FIG. 1, even though a line is drawn
directly from the first filter unit 105 to the first signal
interface 103, such line merely indicates an electrical rela-
tionship, and should not be construed as necessarily indi-
cating a direct or an exclusive electrical connection.

In one embodiment, the signal line power supply circuit
20 comprises a second signal processing unit 201, a second
power unit 202, a second signal interface 203, a third
isolation unit 204, and a third filter unit 205. The second
signal interface 203 is connected to the second signal
processing unit 201 and the second power unit 202. The
second signal interface 203 transmits and receives the data
signals via the first signal line S1, and transmits the power
signals from the second power unit 202 via the first signal
line S1.

The second signal processing unit 201 transmits and
receives the data signals via the first signal line S1.

The third isolation unit 204 is connected between the
second signal processing unit 201 and the second signal
interface 203. The third isolation unit 204 isolates the power
signals in the first signal line S1 from the second signal
processing unit 201, and then the second signal processing
unit 201 can transmit and receive the data signals via the first
signal line S1.

The third filter unit 205 is connected between the second
power unit 202 and the second signal interface 203. The
third filter unit 205 filters the data signals in the first signal
line S1, and then the second power unit 202 can supply the
power signals via the first signal line S1.

Please note that in FIG. 1, even though a line is drawn
directly from the third filter unit 205 to the second signal
interface 203, such line merely indicates an electrical rela-
tionship, and should not be construed as necessarily indi-
cating a direct or an exclusive electrical connection.

In one embodiment, the first signal interface 103 and the
second signal interface 203 can be universal serial bus
(USB) interfaces, high definition multimedia interface
(HDMI) interfaces, or other types of interfaces.

In one embodiment, the signal line power receiving
circuit 10 is connected to the signal line power supply circuit
20 via the first signal line S1. The first signal processing unit
101 communicates with the second signal processing unit
201 via the first signal line S1. The second power unit 202
supplies the power signals to the signal line power supply
circuit 20, and the first power unit 102 supplies the power
signals to the signal line power receiving circuit 10 after
obtaining the power signals from the second power unit 202
via the first signal line S1. The second power unit 202 can
be a known power module that supplies direct current (DC)
power signals, i.e., a power module that already exists in
current technology.
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In other embodiments, the signal line power receiving
circuit 10 is connected to the signal line power supply circuit
20 not only via the first signal line S1, but also via one or
more other signal lines (not shown). The other signal lines
transmit and receive the data signals and supply the power
signals. The other signal lines function according to the
same principles as those described above in relation to the
first signal line S1 when the other signal lines supply the
power signals.

FIG. 2 is a schematic diagram of a second embodiment of
a signal line power supply system la according to the
present disclosure. The signal line power supply system la
comprises a signal line power receiving circuit 10a and a
signal line power supply circuit 20a. In one embodiment, the
signal line power receiving circuit 10q is similar to the signal
line power receiving circuit 10 of the first embodiment, and
the signal line power supply circuit 20a is similar to the
signal line power supply circuit 20 of the first embodiment.
The difference between the signal line power receiving
circuit 10a and the signal line power receiving circuit 10 is
that the signal line power receiving circuit 10a further
comprises a second isolation unit 106 and a second filter unit
107, and the first signal interface 103 further transmits and
receives the data signals and receives the power signals via
a second signal line S2. The difference between the signal
line power supply circuit 20a and the signal line power
supply circuit 20 is that the signal line power supply circuit
20a further comprises a fourth isolation unit 206 and a fourth
filter unit 207, and the second signal interface 203 further
transmits and receives the data signals and supplies the
power signals via the second signal line S2.

In one embodiment, the second isolation unit 106 is
connected between the first signal processing unit 101 and
the first signal interface 103. The second isolation unit 106
isolates the power signals in the second signal line S2 from
the first signal processing unit 101, and then the first signal
processing unit 101 can transmit and receive the data signals
via the second signal line S2. The second filter unit 107 is
connected between the first power unit 102 and the first
signal interface 103. The second filter unit 107 filters the
data signals in the second signal line S2 and supplies the
power signals to the first power unit 102.

Please note that, in FIG. 2, even though a line is drawn
directly from the second filter unit 107 to the first signal
interface 103, such line merely indicates an electrical rela-
tionship, and should not be construed as necessarily indi-
cating a direct or an exclusive electrical connection.

In one embodiment, the fourth isolation unit 206 is
connected between the second signal processing unit 201
and the second signal interface 203. The fourth isolation unit
206 isolates the power signals in the second signal line S2
from the second signal processing unit 201, and then the
second signal processing unit 201 can transmit and receive
the data signals via the second signal line S2. The fourth
filter unit 207 is connected between the second power unit
202 and the second signal interface 203. The fourth filter unit
207 filters the data signals in the second signal line S2, and
then the second power unit 202 can supply the power signals
via the second signal line S2.

Please note that in FIG. 2, even though a line is drawn
directly from the fourth filter unit 207 to the second signal
interface 203, such line merely indicates an electrical rela-
tionship, and should not be construed as necessarily indi-
cating a direct or an exclusive electrical connection.

In one embodiment, the signal line power receiving
circuit 10a is connected to the signal line power supply
circuit 20q via the first signal line S1 and the second signal
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line S2. The first signal processing unit 101 communicates
with the second signal processing unit 201 via the first signal
line S1 and the second signal line S2. The second power unit
202 supplies the power signals to the signal line power
supply circuit 20a, and the first power unit 102 supplies the
power signals to the signal line power receiving circuit 10a
after obtaining the power signals from the second power unit
202 via the first signal line S1 and the second signal line S2.
Therefore, the first signal line S1 and the second signal line
S2 can avoid the risk of a power supply shortage that could
occur when there is only a single signal line S1 or S2.

In other embodiments, the signal line power receiving
circuit 10a is connected to the signal line power supply
circuit 20a not only via the first signal line S1 and the second
signal line S2, but also via one or more other signal lines (not
shown). The number of other signal lines is determined
according to voltage needed by the signal line power receiv-
ing circuit 10a. The other signal lines transmit and receive
the data signals and supply the power signals. The other
signal lines function according to the same principles as
those described above in relation to the first signal line S1
and the second signal line S2 when the other signal lines
supply the power signals.

FIG. 3 is a circuit diagram of a third embodiment of a
signal line power supply system 15 according to the present
disclosure. The signal line power supply system 16 com-
prises a signal line power receiving circuit 105 and a signal
line power supply circuit 205. In one embodiment, the signal
line power supply system 15 is similar to the signal line
power supply system 1 of the first embodiment. In the signal
line power supply system 15, the first isolation unit 104
comprises a first capacitor C1. The first capacitor C1 is
connected between the first signal processing unit 101 and
the first signal interface 103. The first filter unit 105 com-
prises a first inductor L1 and a second capacitor C2. A first
end of the first inductor [.1 is connected to the first power
unit 102, and a second end of the first inductor L1 is
connected to a node between the first signal interface 103
and the first isolation unit 104. A first end of the second
capacitor C2 is connected to a node between the first
inductor [.1 and the first power unit 102, and a second end
of the second capacitor C2 is grounded.

In one embodiment, the third isolation unit 204 comprises
a fitth capacitor C5. The fifth capacitor C5 is connected
between the second signal processing unit 201 and the
second signal interface 203. The third filter unit 205 com-
prises a third inductor [.3 and a sixth capacitor C6. A first
end of the third inductor L3 is connected to the second
power unit 202, and a second end of the third inductor .3 is
connected to a node between the second signal interface 203
and the third isolation unit 204. A first end of the sixth
capacitor C6 is connected to a node between the third
inductor [.3 and the second power unit 202, and a second end
of the sixth capacitor C6 is grounded.

In one embodiment, the data signals in the first signal line
S1 are alternating current (AC) signals, and the power
signals in the first signal line S1 are DC signals. The first
signal processing unit 101 communicates with the second
signal processing unit 201 via the first capacitor C1, and the
fifth capacitor C5 isolates the power signals in the first signal
line S1. The first power unit 102 obtains the power signals
from the second power unit 202 via the first inductor L1, the
second capacitor C2, and the third inductor L3, and the sixth
capacitor C6 filter the data signals in the first signal line S1.
Furthermore, the first filter unit 105 and the third filter unit
205 filter ripple disturbance signals in the output power
signals of the second power unit 202.
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FIG. 4 is a circuit diagram of a fourth embodiment of a
signal line power supply system 1c according to the present
disclosure. The signal line power supply system 1c¢ com-
prises a signal line power receiving circuit 10¢ and a signal
line power supply circuit 20¢. In one embodiment, the signal
line power receiving circuit 10¢ is similar to the signal line
power receiving circuit 105 of the third embodiment, and the
signal line power supply circuit 20c is similar to the signal
line power supply circuit 205 of the third embodiment. The
difference between the signal line power receiving circuit
10c¢ and the signal line power receiving circuit 105 is that the
signal line power receiving circuit 10¢ further comprises the
second isolation unit 106 and the second filter unit 107, and
the first signal interface 103 further receives the power
signals via the second signal line S2. The difference between
the signal line power supply circuit 20¢ and the signal line
power supply circuit 205 is that the signal line power supply
circuit 20c¢ further comprises the fourth isolation unit 206
and the fourth filter unit 207, and that the second signal
interface 203 further supplies the power signals via the
second signal line S2.

In one embodiment, the second isolation unit 106 is a
third capacitor C3. The third capacitor C3 is connected
between the first signal processing unit 101 and the first
signal interface 103. The second filter unit 107 comprises a
second inductor [.2 and a fourth capacitor C4. A first end of
the second inductor .2 is connected to the first power unit
102, and a second end of the second inductor L2 is con-
nected to a node between the first signal interface 103 and
the second isolation unit 106. A first end of the fourth
capacitor C4 is connected to a node between the second
inductor [.2 and the first power unit 102, and a second end
of the fourth capacitor C4 is grounded.

In one embodiment, the fourth isolation unit 206 is a
seventh capacitor C7. The seventh capacitor C7 is connected
between the second signal processing unit 201 and the
second signal interface 203. The fourth filter unit 207
comprises a fourth inductor [.4 and an eighth capacitor C8.
A first end of the fourth inductor L4 is connected to the
second power unit 202, and a second end of the fourth
inductor L4 is connected to a node between the second
signal interface 203 and the fourth isolation unit 206. A first
end of the eighth capacitor C8 is connected to a node
between the fourth inductor [.4 and the second power unit
202, and a second end of the eighth capacitor C8 is
grounded.

In one embodiment, the data signals in the first signal line
S1 and the second signal line S2 are AC signals, and the
power signals in the first signal line S1 and the second signal
line S2 are DC signals. The first signal processing unit 101
communicates with the second signal processing unit 201
via the first signal line S1 and the second signal line S2. The
first capacitor C1 and the fifth capacitor C5 isolate the power
signals in the first signal line S1, and the third capacitor C3
and the seventh capacitor C7 isolate the power signals in the
second signal line S2. The first power unit 102 obtains the
power signals from the second power unit 202 via the first
inductor L1, the second capacitor C2, and the third inductor
L3, with the sixth capacitor C6 filtering the data signals in
the first signal line S1; and the first power unit 102 also
obtains the power signals from the second power unit 202
via the second inductor 1.2, the fourth capacitor C4, and the
fourth inductor L4, with the eighth capacitor C8 filtering the
data signals in the second signal line S2. Still further, the first
filter unit 105, the second filter unit 107, the third filter unit
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6

205 and the fourth filter unit 207 filter ripple disturbance
signals in the output power signals of the second power unit
202.

The foregoing disclosure of various embodiments has
been presented for the purposes of illustration. It is not
intended to be exhaustive or to limit the invention to the
precise forms disclosed. Many variations and modifications
of the embodiments described herein will be apparent to one
of ordinary skill in the art in the light of the above disclosure.
The scope of the invention is to be defined only by the claims
appended hereto and their equivalents.

What is claimed is:

1. A signal line power receiving circuit, comprising:

a signal processing unit;

a power unit;

a signal interface, which transmits and receives data
signals and receives power signals via a first signal line
and a second signal line;

a first isolation unit, connected between the signal pro-
cessing unit and the signal interface, the first isolation
unit isolating the power signals in the first signal line
from the signal processing unit so that the signal
processing unit transmits and receives the data signals
via the first signal line;

a first filter unit, connected between the power unit and
the signal interface, the first filter unit filtering the data
signals in the first signal line and supplying the power
signals to the power unit;

a second isolation unit, connected between the signal
processing unit and the signal interface, wherein the
second isolation unit isolates the power signals in the
second signal line from the signal processing unit so
that the signal processing unit transmits and receives
the data signals via the second signal line; and

a second filter unit, connected between the power unit and
the signal interface, wherein the second filter unit filters
the data signals in the second signal line and supplies
the power signals to the power unit.

2. The signal line power receiving circuit of claim 1,

wherein the first isolation unit comprises a first capacitor.

3. The signal line power receiving circuit of claim 1,
wherein the first filter unit comprises:

a first inductor with a first end connected to the power
unit, and a second end connected to a node between the
signal interface and the first isolation unit; and

a second capacitor with a first end connected to a node
between the first inductor and the power unit, and a
second end grounded.

4. The signal line power receiving circuit of claim 1,
wherein the second isolation unit comprises a third capaci-
tor.

5. The signal line power receiving circuit of claim 1,
wherein the second filter unit comprises:

a second inductor with a first end connected to the power
unit, and a second end connected to a node between the
signal interface and the second isolation unit; and

a fourth capacitor with a first end connected to a node
between the second inductor and the power unit, and a
second end grounded.

6. A signal line power supply circuit, comprising:

a signal processing unit;

a power unit;

a signal interface, which transmits and receives data
signals and supplies power signals all via a first signal
line and a second signal line;

a first isolation unit, connected between the signal pro-
cessing unit and the signal interface, the first isolation
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unit isolating the power signals in the first signal line

from the signal processing unit so that the signal

processing unit transmits and receives the data signals
via the first signal line;

a first filter unit, connected between the power unit and
the signal interface, the first filter unit filtering the data
signals in the first signal line so that the power unit
supplies the power signals via the first signal line;

a second isolation unit, connected between the signal
processing unit and the signal interface, wherein the
second isolation unit isolates the power signals in the
second signal line from the signal processing unit so
that the signal processing unit transmits and receives
the data signals via the second signal line; and

a second filter unit, connected between the power unit and
the signal interface, wherein the second filter unit filters
the data signals in the second signal line so that the
power unit supplies the power signals via the second
signal line.

7. The signal line power supply circuit of claim 6, wherein

the first isolation unit comprises a first capacitor.

8. The signal line power supply circuit of claim 6, wherein

the first filter unit comprises:

a first inductor with a first end connected to the power
unit, and a second end connected to a node between the
signal interface and the first isolation unit; and

a second capacitor with a first end connected to a node
between the first inductor and the power unit, and a
second end grounded.

9. The signal line power supply circuit of claim 6, wherein

the second isolation unit comprises a third capacitor.

10. The signal line power supply circuit of claim 6,

wherein the second filter unit comprises:

a second inductor with a first end connected to the power
unit, and a second end connected to a node between the
signal interface and the second isolation unit; and

a fourth capacitor with a first end connected to a node
between the second inductor and the power unit, and a
second end grounded.

11. A signal line power supply system, comprising:

a signal line power receiving circuit, comprising:

a first signal processing unit;

a first power unit;

a first signal interface, which transmits and receives
data signals and receives power signals all via at
least two signal lines;

at least two first isolation units, connected between the
first signal processing unit and the first signal inter-
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face, each first isolation unit of the at least two first
isolation units isolating the power signals in one
signal line from the first signal processing unit so
that the first signal processing unit transmits and
receives the data signals via the at least two signal
lines; and

at least two first filter units, connected between the first
power unit and the first signal interface, each first
filter unit of the at least two first filter units filtering
the data signals in one signal line and supplying the
power signals to the first power unit; and

a signal line power supply circuit, comprising:

a second signal processing unit;

a second power unit;

a second signal interface, which transmits and receives
data signals and supplies power signals via the at
least two signal lines;

at least two second isolation units, connected between
the second signal processing unit and the second
signal interface, each second isolation unit of the at
least two second isolation units isolating the power
signals in one signal line from the second signal
processing unit so that the second signal processing
unit transmits and receives the data signals via the
first at least two signal lines; and

at least two second filter units, connected between the
second power unit and the second signal interface,
each second filter unit of the at least two second filter
units filtering the data signals in one signal line so
that the second power unit supplies the power signals
via the first at least two signal lines.

12. The signal line power receiving circuit of claim 1,

further transmitting and receiving data signals and receiving
power signals via other signal lines, wherein the number of
other signal lines is determined according to voltage needed
by the signal line power receiving circuit.

13. The signal line power supply circuit of claim 6, further

transmitting and receiving data signals and supplying power

signals via other signal lines, wherein the number of other
signal lines is determined according to voltage needed to
supply other circuits.

14. The signal line power supply system of claim 11,

wherein the number of the signal lines is determined accord-

ing to voltage needed by the signal line power receiving
circuit.



